3 1 test were used to evaluate differences between VO 2 at AeT and at FAT max and VO 2 at AnT and at 3 2 FAT min , respectively. FAT max and AeT occurred at 42.80 ± 2.68 % of VO 2max and 43.02 ± 2.73 % 3 3 of VO 2max , while FAT min and AnT occurred at 53.40 ± 3.65 % of VO 2max and 53.38 ± 3.65 % of 3 4 VO 2max , respectively. A high correlations were found between VO 2 at FAT max and at AeT (r = 3 5 0.86, p < 0.01) and VO 2 at FAT min and at AnT (r = 0.99, p < 0.01). The existing correlations 3 6
utilization. Subjects were requested to abstain from any physical activity 48 h prior to the testing. Also, they were asked to refrain from consuming caffeine and nutritional supplements on the breaths per minute (breaths·min -1 ), were excluded from the study [19, 20] . Participants performed GXT on a T170D motorized treadmill (COSMED ® , Rome, Italy) continuously. Oxygen consumption (VO 2 ) and carbon dioxide production (VCO 2 ) were assessed and 20.93 %; CO 2 0.00 % and 5.20 %) before each test. Fluctuations of breath-by-breath data 1 2 8 were minimized using a 6 breaths smoothing and consequent 30 sec averaging as suggested by 1 2 9 the manufacturer. Metabolic thresholds were determined manually via ventilatory gases using 1 3 0 following criteria: the first rise in the ventilatory equivalent for O 2 without concomitant rise of 1 3 1 ventilatory equivalent for CO 2 for AeT and V-slope method for AnT [11, 21] . VO 2max was 1 3 2 determined using the following criteria: a respiratory exchange ratio (RER) ≥ 1.15 or a plateau of Finland) and presented in beats per minute (beats·min -1 ). The GXT protocol used consisted of 1 3 7 three stages: rest, exercise and recovery. The resting stage (3 min) was performed in seating to 1 3 8
obtain baseline values and assure low starting HR. The exercise stage initial speed was 4 km·h -1 1 3 9 followed by an increase in speed of 1 km·h -1 every 2 min until volitional exhaustion. Incline was 1 4 0 kept constant at 1 %. The subjects were instructed to self-select when the transition from a walk 1 4 1 to a run occurs. Exercise stage was followed by a 3 min active recovery at the 4 km·h -1 in order 1 4 2 to observe physiological recovery of the subjects. All participants underwent 15 min walking 1 4 3 familiarization a day before test to get used to the breathing apparatus and treadmill. Average values for VO 2 and VCO 2 were calculated throughout exercise and collected at 1 4 7 mouth level. For each subject, the values of substrates utilization were calculated from revised 1 4 8 stoichiometric equations with the assumption that the urinary nitrogen excretion was negligible 1 4 9 [23, 24] . Obtained data were depicted graphically as a function of fat oxidation versus exercise 1 5 0 intensity expressed in VO 2 . The resulting graphs were then used to determine the exercise 1 5 1 intensity at which the FAT max and FAT min occurred, as well as the absolute (g·min -1 ) and relative 1 5 2 (%) fat oxidation rates for each individual. All data are analyzed and presented as mean ± standard deviation (SD), 95 % confidence All participants successfully finalized the study. breaths·min -1 (range 34 to 44; 95 % CI 37.23 to 42.56). total energy share (95 % CI 00.00 to 00.00; range 00.00 to 00.00). The absolute MFO at FAT min 1 8 8 was 0.01 ± 0.01 g·min -1 (95 % CI -0.01 to 0.01; range 0.00 to 0.01).
8 9
A Pearson correlation coefficient revealed a high correlation between VO 2 at AeT and at 1 9 0 FAT max (r = 0.89, p < 0.01, 95 % CI 0.72 to 0.96) (Fig 1) . The AeT and FAT max connection 1 9 1 showed large coefficient of determination (R 2 = 0.7921) accounting for 79.21 % of the variance. A correlation coefficient analysis between VO 2 at AnT and at FAT min (r = 0.99, p < 0.01, 95 % 1 9 3 CI 0.99 to 1.00) was high (Fig 2) . The AnT and FAT min connection exhibited large coefficient of 1 9 4 determination (R 2 = 0.9801) accounting for 98.01 % of the variance, respectively. A paired t-test demonstrated no statistical difference betwen VO 2 at FAT max and at AeT (t-2 0 3 value = 0.75, p = 0.46). The same was observed for the VO 2 at FAT min and at AnT (t-value = 2 0 4 1.51, p = 0.15). This was the first study to determine the exercise intensities eliciting the FAT max and 2 0 8
FAT min in adult sedentary men with obesity using a short stage GXT treadmill protocol and to 2 0 9
successfully correlate these intensities with their individual AeT and AnT when assessed via 2 1 0 ventilatory gases. In the present study, FAT max occurred at intensity of 42.80 % VO 2max (range 38.97 to 2 1 2 47.09) which is in line with previous investigations [4, 10, 14] . These results confirm how the fat 2 1 3 oxidation is optimal at low-to-moderate exercise intensities in subjects with obesity [7].
1 4
Nevertheless, direct comparisons with previous studies are difficult due the differences in testing 2 1 5 methodology and subjects' characteristics [9, 20] . In our study, FAT min was found to be at 53.40
